Monocarboxylate transporter 1 mediates biotin uptake in human peripheral blood mononuclear cells.
Here the hypothesis was tested that monocarboxylate transporters (MCT) mediate biotin transport in human lymphoid cells. Uptake of [(3)H]biotin was measured in human lymphoid cells [peripheral blood mononuclear cells (PBMC) and Jurkat cells] under conditions known to affect MCT-mediated transport. When biotin uptake into PBMC was measured in the presence of excess concentrations of competitors (MCT substrates) and MCT inhibitors, transport rates decreased significantly to <75 and <67%, respectively, of controls. Biotin uptake correlated with the concentration of protons in culture media, consistent with cotransport of protons and the carboxylate biotin by MCT. Efflux of biotin from PBMC was stimulated by extracellular lactate (a known substrate for MCT), consistent with countertransport of the two substrates by the same transporter. PBMC responded to proliferation with parallel increases of transport rates for both biotin and lactate, providing circumstantial evidence that the same transporter mediates uptake of the two substrates in PBMC. Transfection of Jurkat cells with an expression vector encoding MCT1 caused a 50% increase in biotin uptake; in contrast, overexpression of MCT1 did not affect biotin uptake in various nonlymphoid cell lines. These findings are consistent with the hypothesis that MCT mediate biotin uptake in human lymphoid cells.